Key indicators: single-crystal X-ray study; T = 241 K; mean (Mn-O) = 0.001 Å; disorder in main residue; R factor = 0.028; wR factor = 0.066; data-to-parameter ratio = 14.3.
Related literature
For details of the synthesis, see: Nakamura et al. (1999) . For previous refinements of compounds with composition Nd 0.5 Sr 0.5 MnO 3 from powder and single-crystal data, see: Woodward et al. (1998) , Caignaert et al. (1998) and Kajimoto et al. (1999) , Angappane et al. (2004) , respectively. For general background, see : Becker & Coppens (1975) ; Dawson et al. (1967) ; Libermann et al. (1971) ; Mann (1968) , Tanaka & Marumo (1983) .
Experimental
Crystal data 
Data collection: MXCSYS (MAC Science, 1995) and IUANGLE (Tanaka et al., 1994) .; cell refinement: RSLC-3 UNICS system (Sakurai & Kobayashi, 1979) ; data reduction: RDEDIT (Tanaka, 2008 ); program(s) used to solve structure: QNTAO (Tanaka & O " nuki, 2002; Tanaka et al., 2008 ); program(s) used to refine structure: QNTAO; molecular graphics: ATOMS for Windows (Dowty, 2000) ; software used to prepare material for publication: RDEDIT.
Supplementary data and figures for this paper are available from the IUCr electronic archives (Reference: WM2198). Woodward et al. (1998) and Caignaert et al. (1998) determined the structure of Nd 0.5 Sr 0.5 MnO 3 on the basis of powder X-ray diffraction data, whereas Kajimoto (1999) and Angappane et al. (2004) used single-crystal X-ray diffraction data for structure refinements. Except the model reported by Woodward et al. (1998) , for all other structure models of Nd 0.5 Sr 0.5 MnO 3 the x-coordinate of oxygen atom O1 was reported to be > 1/2. Since a new examination of the x-coordinate of O1 seemed desirable and anisotropic displacement factors were not reported in the previous studies, we decided to redetermine the structure of Nd 0.45 Sr 0.55 MnO 3 . The result of the structure analysis is presented in this communication.
Structure Reports Online
The structure of the title compound derives from the perovskite-type ( 
Experimental
A large single crystal was grown using a floating zone method (Nakamura et al., 1999) . The bulk sample was put on a piece of filter paper and was etched by diluted nitric acid under a microscope. Finally, the sample was shaped into a 0.040 mm × 0.053 mm × 0.065 mm block. Nd 0.45 Sr 0.55 MnO 3 exhibits a first order phase transition at T N = 225K. The present diffraction study was carried out at 241 (1) K close to the phase transition temperature.
Refinement
The structure of Nd 1 -x Sr x MnO 3 changes with the hole-concentration x. In the region x > 0.55 the structure has tetragonal symmetry. However, at x = 0.60 a phase with monoclinic symmetry was reported at low temperature (Kajimoto et al. , 1999) . Below x = 0.55 it changes to orthorhombic symmetry. Since crystals with monoclinic, orthorhombic and tetragonal symmetries were found in preliminary experiments for crystal with approximate compositions of Nd 0.45 Sr 0.55 MnO 3 (which is expected from the composition of the starting materials), the hole-concentration x (i.e. site occupation factors) were also refined besides the atomic coordinates and the temperature factors. The previous studies (Woodward et al. (1998); Caignaert et al. (1998) ; Angappane et al. (2004) ) have used the standard setting of space group No. 74 in Imma. We decided to refine the structure with the setting in Ibmm, because in the orthorhombic phase the crystal axis is taken along the same direction as that of the tetragonal phase which is also adopted by many other physicists to make clear the relationships between the two phases. When the coordinates by Caignaert et al. (1998) were used as starting parameters for refinement, the x-coordinate of O1 converged to 0.518 (1) with a R-factor of 0.0381. Fig. 2 (a) shows the difference density map onto (010) after this refinement in the range 0< z < 1/2 and 0 < x < 1 with the vertical and horizontal lengths of 3.80 Å × 5.48 Å. The cores of Nd/Sr, Mn supplementary materials sup-2 and O1 are at (0, 1/4), (1/2, 1/2) and (0.52, 1/4). Since there are two high peaks at x = 0.45 and 0.55 in Fig 2 (a) , O1 was split into O1(1) at x=0.45 and O1(2) at x=0.55. The site occupation factors of O1(1) and O1(2) became 0.96 (6) and 0.04 (6) after the refinement. Hence O1 was concluded to be located only at x=0.45. After the subsequent refinement the R-factor converged at 0.0289 and the difference density map became likewise more satisfactory (Fig. 2(b) ).
Although the temperature factor U 33 of O1 is 0.001 (1) Å 2 and almost insignificant, it becomes 0.0015 (2) Å 2 after the refinement of anharmonic vibration parameters (Dawson et al., 1967; Tanaka & Marumo, 1983) as well as the harmonic ones.
Finally, refinement of the site occupation factors revealed a hole-concentration x of 0.47 (5) thus leading to a composition of Nd 0.53 Sr 0.47 MnO 3 .
Figures Fig. 1 . The structure of the distorted perovskite Nd 0.53 Sr 0.47 MnO 3 with displacement ellipsoids drawn at the 90% probability level. supplementary materials sup-6 
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